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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

1 . (Currently Amended) An engine valve actuation system, comprising: 
an engine valve movable between a first position where the engine valve 

prevents a flow of fluid and a second position where the engine valve allows a flow of 

fluid; 

a cam assembly operatively connected to the engine valve to move the engine 
valve between the first position and the second position in a predetermined actuation 

pattern; 

a valve actuator having: 

a piezo electric device, and being operable to change the movement of 
the engine valve from the predetermined actuation pattern: 
an actuator housi ng defining a bore; 

a piston slidably disposed in the hore of the a c t u ator hous ing and adapted 

to engage the engine valve: and 

a fluid passageway pressurized hv the piezo electric device to thereby 

cause movftrnent of the piston ; and 

a controller adapted to control the piezo electric device to achieve a desired 

valve actuation pattern. 



2. (Cancelled). 
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3. (Currently Amended) The valve actuation system of claim [[2]]_1, further 
including a second fluid passageway pressurized by a second piezo electric device 
arranged such that force generated by the second piezo electric device opposes 
movement caused by the first piezo electric device to move the piston in a direction 
opposite the movement initiated by the first piezo electric device. 

4. (Currently Amended) [[The]] A valve actuation system of c l aim 1, further 

i nclud i ng: , comprising: 

an gra ins valve movable between a first position where the engine valve 
prevents a flow of fluid and a se c ond position where the engine valve allows a flow of 
fluid: 

a ram asspmhlv operate connected to ths snaine valve to move the engine 
v fl lv fi between ths first position *"H the second position in a predetermined actuation 
pattern: 

a waK/P actuator having a pi^o electric de vic* and being operable to change the 
movement of the anaine val v ft from the predetermined actuation pattern; 

a rontrollPr adapted to control the piez o electric device to achieve a desired 

valve actuation pattern: 

an actuator housing defining a bore; [[and]] 

a piston slidably disposed in the bore of the actuator housing, the piston adapted 
to move between a first position and a second position where the piston moves into 
operative connection with the engine valve; 

a tank adapted to store a supply of fluid; 
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a source 
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of fluid in communication with thp tank and the bore of the actuator 



housing; 
a 



^ntrni valvg disposed b etwppn the bore i n t h e actuato r housing and the tank, 
thP mntrnl valve b*inn moveable bv * pi*™ electric device between a first position 
W hp rft fluid is allows tn flow betwe e n thP source and the bore and a second position . 
whPrP fluid is preyed from flowin g hPtwpen the source and the bore to trap fluid in 
thP hore. the trapped fluid preven tin g the niston from moving with respect to the 
a nt., a tnr housing tn thprphv preven t thP Pnnine valve from returning to the first position; 

and 

o rpfrn c prinn adapted to mnvP the control valve in a direction opposite the 
movement initiated bv the first pift7o electric device. 



5. (Cancelled). 



6. (Cancelled). 



7. (Currently Amended) A valve actua tion system, comprising: 
^ ong inp valvP movable h ptwpen a first position where the engine valve 
.rpypnts a flow of A. -id and a secon d pn^itinn where the engine valve allows a flow of 



fluid; 

o ^ m g ^pmhlv nnerative ly mnnected to the engine valve to move the engine 
waivp hPtween the first position and thp spmnd position in a predetermined actuation 



pattern; 
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a valve actuator having a piezo electric device, and being operable t o change the 
movement of the engine valve from the predetermin e actuation pattern; 

a controller adapted to control the piezo electri c device to achieve a desired 
valve actuation pattern; 

an actuator housing defining a bore; 

a piston slidablv disposed in the bore of the actu ator housing, the piston adapted 
to move between a first position and a se c ond position where the piston moves into 
operative connection with the en gine valve; 

a tank adapted to store a sup pIv of fluid: 

a source of fluid in communication with the ta nk and the bore of the actuator 
housing; 

a control valve disposed between the bore in the actuator housing and the tank, 
the control valve being moveable bv a pie z o electric device between a first position 
where fluid is allowed to flow between the source and the bore and a second position 
where fluid is prevented from flowing bet w een the source and the bore to trap fluid in 
the bore, the trapped fluid preventing the piston from moving with respect to the 
actuator housing to thereby prevent the eng i ne valve from returning to the first position; 
and 

Tho valvo actuation oyotom of c l aim 5, further i ncluding a second opposing piezo 
electric device for moving the control valve in a direction opposite the movement 
initiated by first piezo electric device. 

8. (Currently Amended) A valve actu ation system, comprising: 
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an en gine valve movable between a first position where the engine valve 
prevents a flow of fluid and a second position w here the engine valve allows a flow of 
fluid; 

a cam assembly operativelv conne c ted to the engine valve to move the engine 
valve between the first position and the se c ond position in a predetermined actuation 
pattern; 

a valve actuator having a oiezo ele c tric device, and being operable to change the 
movement of the engine valve from the p redetermined actuation pattern; 

a controller adapted to control the oiezo elect ric device to achieve a desired 
valve actuation pattern; 

an actuator housing defi ning a bore; 

a piston slidablv disposed in the bore of the actu ator housing, the piston adapted 
to move between a first position and a s e cond position where the piston moves into 
operative connection with the e ngine valve; 

a tank adapted to store a supp Iv of fluid; 

a source of fluid in communication with the tan k and the bore of the actuator 
housing; 

a control valve disposed between the bore in the actuator housing and t he tank, 
the control valve being moveable bv a p i ezo electric device between a first position 
where fluid is allowed to flow between th e source and the bore and a second position 
where fluid is prevented from flowing bet w een the source and the bore to trap fluid in 
the bore, the trapped fluid preventing the piston from moving with respect to the 
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actuator housing to thereby prevent the engine valve from returning to the first position; 
and 

The valve actu a t i on system ef state § farther in clud in g a snubbing valve 
adapted to slow a seating velocity of the piston. 

9. (Currently Amended) A valve actua tion system, comprising: 

an Png inft valve movable between a fi rst position where the engine valve. 

prevents a flow pffjuid and a se m nri msition where the engine valve allows a flow of 

fluid; 

a ram assembly operato r connected tn ths engine valve to move the engine 
valve between thP first positio n and ths second position in a predetermined actuation 
pattern: 

a waivp actuator having a pi*7o electric device, and being o p erable to change the 
movement of the engine val v * from the predetermined actuation pattern; 

a controller adapted to control the pie? n electric device to achieve a desired 

valve actuation pattern; 

an actuator housing defin ing a bore; 

a pktnn sliriahlv dispos ed in the bore of the actuator housing the piston adapted 
to move betwppn a first positi o n and a second position where the piston moves into 
operative connection with the e ngine valve; 

a tank adapted tn store a sup pIv of fluid; 

a ennrep of fluid in co mmunication with thP tank and the bore of the actuator 
housing; 
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a mntml valve disposed between the hore in the actuator housing a nd the tank, 
the control valve hpinn moveabl e hv a oiezo electric device between a first position 
whPre fluid is allnwsd to flow bet w pen the source and the bore and a second position 
where fluid is prevented from flowing between the source and the bore to trap fluid in. 
the bore, the tranned fluid preventing the pisto n from moving with respect to the 
actuator housinn to thereby pre v ent the engine valve from returning to the first position; 
Tho va l ve actuat i on oyotom of claim 5, further including: 
an accumulator disposed in the actuator housing, the accumulator in fluid 
connection with the source of fluid and the bore; 

a restrictive orifice disposed at the inlet to the accumulator; and 
a check valve disposed in the fluid line between the source of fluid and the 
actuator housing. 

10. (Currently Amended) A valve actua tion system, comprising: 

an Png inR valve movable between a first position where the engine valve 

prints a flow of fluid and a s ^ond nosition where the engine valve allows a flow of 

fluid: 

a ram assembly operativelv connec te d to the engine valve to move the engine 
valve between the first positi o n and the second nosition in a predetermined actuation 
pattern; 

a vaivP actuator havinn a piezo elect ri c device, and being operable to change the 
movement of the engine valve from the predetermined actuation pattern; 
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a controller adapted to con trol tha niezo electric device to achieve a desired 

valve actuation pattern: 

an actuator housing defini ng a bore: 

, pictnn gliHahlv disposed in tha hore of th e antuator housing the piston adapted 
to mova hetween * first nosition and a «acond position where the piston moves into, 
o perative connection w ith the engine valve: 

a tank adapted to store a supp ly of fluid: 

o c^.r^ of fluid in comm u tation with the tank and the bore of the actuator 
housing: 

c ^ntrni valv ft disposed hatwaen the bo r a in the actuator housing and the tank, 
tha control valve hainn moveable b y * pjezQ electric device, hetween a first position 
whara fluid is allo^H to flow betw e en tha source and the bore and a second position 
whara fluid is pentad from flowin g hatween the so. .rce and the bore to trap fluid in 
tha hore. the tr ap ped fluid orev e ntinn the piston from moving with respect to the 
actuator housing to tharahv prevent tha annine valve from returning to the first position; 

and 

The valve actuation syotcm of chi rn 0, further in clud in g a mechanical biasing 
element acting on the piston to move the piston towards the second position. 



11. (Currently Amended) A valve actuation system, comprising: 
on ong inp valva movable hatwaen a first pos itio n whe re the engine valve 
Plants a flow of flujd *nd a second p^ition where the angina valve allows a flow of 

fluid; 
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a gam -^mhiy operativelv c arted to the engine valve to move the engine 
vajye between the W Bosjtion and the second position in a predetermined actuation 
pattern: 

a vglye actuator haying a Pie ™ device - and beinq operable to chanqe the 

movement of th» *nnine valve fro m the predetermined actuation pattern; 

o controller Wanted to co ntrol th ° " iezo electric device t0 achieve a desired 
valve actuation pattern: 

an actuator housing defining a bore: 

a picton didahlv disposed in the hore of the actuator housing, the piston adapted 
tn move between » fir^t position an H a ^nnd position where the piston moves into 
n pprative nonnec "™ "'»h ^ ^nine valve and Tl .t *aWe dil u tio n s y ste m n f rh im 4 
wherem the piezo electric device directly contacts the piston to thereby move the piston. 

12. (Original) The valve actuation system of claim 1 1 , further including a second 
opposing piezo electric device for moving the piston in a direction opposite the 
movement initiated by the first piezo electric device. 

1 3. (Original) The valve actuation system of claim 1 , further including a position 
sensor operable to sense the position of the engine valve. 



14. (Currently Amended) A method of actuating an engine valve, comprising: 



-12- 



! 

Application No.: 10/673,241 
Attorney Docket No.:08350-3146 

operating a cam assembly to move an engine valve in a predetermined actuation 
pattern between a first position where the engine valve blocks a flow of fluid and a 
second position where the engine valve allows a flow of fluid; 

operating a valve actuator having at least one piezo electric device, the valve 
actuator adapted to change the movement of the engine valve from the predetermined 
actuation pattern; [[and]] 

controlling the at least one piezo electric device to achieve a desired valve 

actuation pattern; 

pressurizing a fluid with the at least one pie zo electric device; and 
directing the pressurized fluid to a piston w hich engages the engine valve. 

15. (Cancelled). 

16. (Cancelled). 

17. (Cancelled). 

18. (Currently Amended) A method of actuating an engine valve, com prising: 
o perating a cam assembly to move an engine valve in a predete rmined actuation 

pattern between a first position where th e engine valve blocks a flow of fluid and a 
second position where the engine va lve allows a flow of fluid; 
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n peratinn a valve actuator having at least one piezo electric device, the valve 
actuator adapted to change the movement of t he engine valve from the predetermined 
actuation pattern; 

controlling the at least one piezo electric devic e to achieve a desired valve 
actuation pattern; 

evtenriina a piston from an actuator housing to s electively engage the engine 

valve ; 

directing a flow of fluid from a source into a h ore in the actuator housing 
associated with the piston; 

ap plying a voltage to a piezo electric device to close a control valve, thereby 
preventing fluid from flowing from the bore to trap the fluid, preventing the piston from 
moving with respect to the actuato r housing; and 

Tho method of claim 17, further inc l ud i ng applying a voltage to a second 
opposing piezo electric device to open a control valve, thereby allowing fluid to flow 
from the bore to release the piston and allow the engine valve to return to the first 
position. 

19. (Currently Amended) The method of claim [[17]]J8, wherein fluid is allowed 
to flow from the bore after a predetermined period of time to achieve the desired valve 
actuation pattern. 

20. (Currently Amended) A method of actuating an engine valve, comprising: 
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^P^i^ g assembly t o ^ an engine valve in a predetermined actuation 
pa ttern between a first potion wher e the *nnine valve blocks a flow of fluid and a 
second position where the en nine valve allows a flow of fluid; 

^pornting a valve actuator having at least one piezo electric device, the valve 
.rtnatnr adapted change the mo m ent of the engine valve from the predetermined 
actuation pattern; 

^ntmiiing the at least on e P iP7o electric device to achieve a desired valve 
actuation pattern; 

inning a piston from a n actuator housing to selectively engage the engine 

valve ; 

Hiding a flow of fluid fr om a source into a bore in the actuator housing 

associated with the piston; 

oppiyin g a voltane to a pi e ™ ^nthc device to close a control valve, thereby 
eventing fluid from flnwino from th » hnre to trap the fl. ud preventing the piston from 
moving with respect to the actuator housing: and 

Tha method of claim 17, f-*^ inHnHinn directing a flow of fluid from the bore to 

an accumulator. 



21. (Currently Amended) A method of act uat in g a n engin e valve, comprising: 
^P^ing a ™m assembly t o move an engine valve in a predetermined actuation 

pa ttem hetween a first position whe re the engine valve blocks a flow of fluid and a 

second position where the en gine valve allows a flow of fluid; 
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notin g a valve actuator having at lea st one piezo electric device, the valve 
actuator adapted to change the movement of the engine valve fr om the predetermined 
actuation pattern; 

controlling the at least one piezo el e ctric device to achieve a desired valve 
actuation pattern; 

PvtPnding a piston from an actuato r housing to selectively engage the engine 
valve; and 

The method of claim 16, further i nc l uding mechanically connecting the at least 
one piezo electric device directly to the piston to move the piston and rocker arm. 

22. (Currently Amended) An engine,, comprising: 

an engine block, defining at least one cylinder; 

an engine piston slidably disposed within the at least one cylinder; 

an engine valve associated with the at least one cylinder moveable between a 
first position where the engine valve prevents a flow of fluid relative to the at least one 
cylinder and a second position where the engine valve allows a flow of fluid relative to 

the at least one cylinder; 

a cam assembly operatively connected to the engine valve to move the engine 
valve between the first position and the second position in a predetermined pattern; 

a crankshaft operatively connected to the piston and the cam assembly providing 
timing synchronization between the engine piston and the cam assembly; 

an engine valve actuator having: 
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a piezo electric device and being operable to alter the movement of the 
engine valve from the predetermined pattern 

an actuator housing defining a bore; 

a Piston slidablv disposed in the bore of the actuator hou sing and adapted 

to engage the engine valve; and 

a fluid passageway pressurized bv the piezo electric device to thereby 

cause movement of the piston ; and 

a controller adapted to control the valve actuator to achieve a desired valve 

actuation pattern. 

23. (Cancelled). 

24. (Currently Amended) The engine of claim [[23]]_22, further including a 
second fluid passageway pressurized by a second piezo electric device arranged such 
that force generated by the second piezo electric device opposes movement caused by 
first piezo electric device to move the piston in a direction opposite the movement 
initiated by the first piezo electric device. 

25. (Cancelled). 

26. (Cancelled). 

27. (Currently Amended) An engine, comprising: 
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an engine block, defining at l east one cylinder; 

an engine piston slidablv disposed within th e at least one cylinder; 

an engine valve associated with the at least one cylinder moveable between a 
first position where the engine valve prevents a flow of fluid relative to the at l east one 
cylinder and a second position where the engine valve allows a flow of fluid relative to 
the at least one cylinder; 

a nam assembly operativelv connected to the engine va lve to move the engine 
valve between the first position and the second pos ition in a predetermined pattern; 

a crankshaft operativelv connected to the pisto n and the cam assembly providing 
timing synchronization between the engine pisto n and the cam assembly; 

an engine valve actuator having: 

a piezo electric device and being operable to alte r the movement of the 
engine valve from the predetermin ed pattern; 

an actuator housing defining a bore: and 

a piston slidablv disposed in the bore of the ac tuator housing, the piston 
adapted to move between a first position and a seco nd position where the piston 
selectively engages an engine valve: 

a controller adapted to control the valve actua tor to achieve a desired valve 

actuation pattern; 

a tank adapted to store a sup pIv of fluid; 

a source of fluid in communication with the t ank and the bore of the actuator 
housing; 
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a control valve disposed between the bore in the actuator housing and the tank, 
the control valve being moveable bv the pie z o electric device between a first position 
where fluid is allowed to flow between the s o urce and the bore and a second position 
where fluid is prevented from flowing between the sour ce and the bore to trap fluid in 
the bore, the trapped fluid preventing the piston from moving with respect to the 
actuator housing to thereby prevent the en gine valve from returning to the first position; 
and 

The ongino ao doooribod in 26, i nclud i ng a return spring adapted to move the 
control valve in a direction opposite to the direction of movement caused by the piezo 
electric device. 



28. (Currently Amended) An engine, c omprising: 

an engine block, defining at I ftast one cylinder: 

an engine piston slidablv dispose d within the at least one cylinder; 

an engine valve associated with the at least one cylinder moveable between a 
first position where the engine valve preven t s a flow of fluid relative to the at least one 
c ylinder and a second position where the e ngine valve allows a flow of fluid relative to 

the at least one cylinder: 

a cam assembly operativelv connected to the en gine valve to move the engine 
valve between the first position and the s e cond position in a predetermined pattern; 

a crankshaft operativelv connected to the piston a nd the cam assembly providing 
timing synchronization between the engi ne piston and the cam assembly; 

an engine valve actuator having: 
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a piezo electric device and being operable to alter the movement of the 
engine valve from the pr edetermined pattern; 

an actuator housing de fining a bore: and 

a piston slidablv disposed in the bore of the actuator housing, the piston, 
adapted to move between a first position and a second position where the piston 
selectively encages an engine valve: 

a controller adapted to control the v a lve actuator to achieve a desired valve 

actuation pattern: 

a tank adapted to store a sup ply of fluid: 

a source of fluid in communication w ith the tank and the bore of the actuator 
housing: 

a control valve disposed between the bore in t he actuator housing and the tank, 
the control valve being moveable bv the piez o electric device between a first position 
where fluid is allowed to flow hetween the s ource and the bore and a second position 
where fluid is prevented from flowing betw e en the source and the bore to trap fluid in 
the bore, the trapped fluid preventing the piston from moving with respect to the 
actuator housing to thereby prevent the engin e valve from returning to the first position; 

and 

Tho ongino as in 26, further inc l uding a second opposing piezo device to move 
the control valve in a direction opposite to the direction of movement caused by the 
piezo electric device. 

29. (Currently Amended) An engine, c omprising: 
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an Pn gine block, defining at lea st one cylinder; 

an onginP piston slidabiv disposed within the at least o ne cylinder; 

an gng inp valve associate with the at le ast one cylinder moveable between a, 
first position where the engine va l ve prints a flow of fluid relative to the at least one 
c ylinder and a se^nH position wh e re th* engine valve allows a flow of fluid relative to 

the at least one cylinder; 

a asspmhiv operativ e connected to the engine valve to move the engine 
valv* between thP first position «nH the second nosition in a predetermined pattern; 

a crankshaft ooeratively connected to t he piston and the cam assembly providing 
timing svnchrpni 7 ation betwe en the engine piston and the cam assembly; 
an en gine valv e actuator having: 

a pi ft7 o electric device and beinn operable to alter the movement of the 
engine valve from the p rpriPtprmined pattern; 

an actuator housing defining a bore: and 

a piston slidably disposed in thP hore of the ac tuato r hou sing, the piston 
adapted to mnve hetween a first position a n d a second position where the piston 
selectively engages an engine valve; 

a mntrnilPr adapted to mntrol the valve actuator to ac hieve a desired valve 

actuation pattern; 

a tank adapted to store a suo plv of fluid; 

a .nnrcP of fluid in com munication with th e ta nk a nd th e bore of the actuator 
housing; 
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a rnntml valve disposed hetween the h ore in the actuator housing and the tank, 
the control valve heino moveabl e hv the oiezo electric device between a first position 
where fluid is allowed to flow be tween the source and the bore and a second position 
where fluid is prevented from flowing between the source and the bore to trap fluid in 
the bore, the trapped fluid preventing the pist on from moving with respect to the 
actuator housinn to thereby pre vent the engine valve from returning to the first position; 

and 

Tho ongino of c l aim 26, further includ i ng a snubbing valve adapted to slow a 
seating velocity of the piston. 

30. (Currently Amended) An engine, c omprising: 

an en gine block, defining at least one cylinder; 

an engine piston slidablv disposed within th e at least one cylinder; 

an Pnnine valve associated with the at least one cylinder m oveab le between a 
first position wher* the engine valv* nrevents a flow of fluid relative to the at least one 
rvlinder and a second position w hsre the engine valve allows a flow of fluid relative to 

the at least one cylinder; 

a ram assembly operativelv connecte d to the engine valve to move the engine 
valve between the first position and the secon d positi on in a predetermined pattern; 

a r.rankshaft operativelv connected to the piston an d the cam a ssembly providing 
timing synchronization between the engine p iston a nd the cam assembly; 

an engine valve actuator having: 
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a piezo electric device and being operabl e to alter the movement of the 
engine valve from the predetermin ed pattern; 

an actuator housing defining a bore: and 

a piston slidablv disposed in the bore of the actuator housing, the piston. 
adapted to move between a first position an d a second position where the piston 
selectively engages an engine valve: 

a mntroller adapted to control the valve actuat or to achieve a desired valve 

actuation pattern: 

a tank ada pted to store a supolv of fluid: 

a source of fluid in communication with the tank and the bore of the actuator 
housing: 

a control valve disposed between the bore in the actuator housing and the tank, 
the control valve being moveable bv the pi e zo electric device between a first position 
where fluid is allowed to flow hetween the s ource and the bore and a second position 
where fluid is prevented from flowing b e tween the source and the bore to trap fluid in 
the bore, the trapped fluid preventing the piston from movin g w ith res pect to the 
actuator housing to thereby prevent the en g ine valve from returning to the first position; 

The ong i no of claim 26, further inc l ud i ng: an accumulator disposed in the 
actuator housing and in fluid connection with the fluid source and the bore; 
a restrictive orifice disposed at the inlet to the accumulator; and 
a check valve disposed in the fluid line between the source and the actuator 
housing. 
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31. (Currently Amended) An engine, comprising: 

an engine block, defining at least one cylinder: 

an engine piston slidablv disposed within t he at least one cylinder; 

an engine valve associated with the at least one cylinder m oveable between a 
first position where the engine valve prevents a flo w of fluid relative to the at least one 
cylinder and a second position where the engine v alve allows a flow of fluid relative to 
the at least one cylinder: 

a cam assembly ooerativelv connected to the engine v alve to move the engine 
valve between the first position and the second position in a predetermined pattern; 

a crankshaft ooerativelv connected to the piston and t he cam assembly providing 
timing synchronization between the engine pist on and the cam assembly; 

an engine valve actuator having: 

a piezo electric device and being operable to alter the movement of the 
engine valve from the predetermined pattern: 

an actuator housing defining a bore; and 

a piston slidablv disposed in the bore of the ac tuator housing, the piston 
adapted to move between a first position and a second position where the piston 
selectively engages an engine valve; 

a controller adapted to control the valve actuator to a chieve a desired valve 

actuation pattern; 

a tank adapted to store a suppIv of fluid: 

a source of fluid in communication with the tank and the bore of the actuator 
housing; 
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a control valve disposed between the bore in the actuator housing and the tank, 
the control valve being movable bv the pi ezo electric device between a first position 
where fluid is allowed to flow between the source and th e bore and a second position 
where fluid is prevented from flowing between the sou rce and the bore to trap fluid in 
the bore, the trapped fluid preventing the piston from moving with respect to the 
actuator housing to thereby prevent the en a ine valve from returning to the first position; 
and 

Tho ongino of claim 26, further inc l ud i ng a mechanical biasing element acting on 
the piston to move the piston towards the second position. 

32. (Currently Amended) An engine, c omprising: 

an engine block, defining at least one cylinder: 

an engine piston slidablv disposed within th e at least one cylinder; 

an enaine valve associated with the at least on e cylinder moveable between a 
first position where the engine valve preve n ts a flow of fluid relative to the at least one 
cylinder and a second position where the e ngine valve allows a flow of fluid relative to 

the at least one cylinder. 

a nam assembly onerativelv connected to the e ngine valve to move the engine 
valve between the first position and the second position in a predeterm ined pattern; 

a crankshaft operativelv connected to the pisto n and the cam assembly providing 
timing synchronization between the e ngine piston and the cam assembly; 

an engine valvft actuator having: 
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a piezo electric device and being ope rable to alter the movement of the 
engine valve from the predetermine d pattern 

an actuator housing defining a bore; 

a piston slidablv disposed in the bore of the actuator housing and adap ted 

to engage the engine valve; and 

a fluid passageway pressurized bv the piezo elec tric device to thereby 

cause movement of the piston ; and 

a controller adapted to control the valve actua tor to achieve a desired valve 

actuation pattern 

The ongino of claim 25, wherein the piezo electric device directly contacts the 
piston to thereby move the piston. 

33. (Original) The engine of claim 32, further including a second opposing piezo 
device to move the piston in a direction opposite to the direction of movement caused 
by the piezo electric device. 

34. (New) The valve actuation system of claim 4, further including a position 
sensor operable to sense the position of the engine valve. 

35. (New) The valve actuation system of claim 7, further including a position 
sensor operable to sense the position of the engine valve. 
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36. (New) The valve actuation system of claim 8, further including a position 
sensor operable to sense the position of the engine valve. 

37. (New) The valve actuation system of claim 9, further including a position 
sensor operable to sense the position of the engine valve. 

38. (New) The valve actuation system of claim 10, further including a position 
sensor operable to sense the position of the engine valve. 

39. (New) The valve actuation system of claim 1 1 , further including a position 
sensor operable to sense the position of the engine valve. 

40. (New) The engine of claim 27, further including a position sensor operable 
to sense the position of the engine valve. 

41 . (New) The engine of claim 28, further including a position sensor operable 
to sense the position of the engine valve. 

42. (New) The engine of claim 29, further including a position sensor operable 
to sense the position of the engine valve. 
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